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Abstract 
The present study examined the concurrent relationships between false belief understanding, mental state language, 
metalinguistic knowledge, narrative competence and social ability in a sample of 150 school-age children between 8 and 12 years 
of age. Results revealed significant associations between performance in false belief and metalinguistic tasks. The use of mental 
state language was negatively correlated with emotional instability and aggressiveness. Finally, both theory of mind and mental 
state language were positively associated with the number of narrative categories included in a fictional story and the occurrence 
of subordinate propositions.  
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1. Introduction 
The present study investigated the concurrent relationships between Theory of Mind (ToM), mental state 
language (MSL), metalinguistic knowledge, narrative competence and social ability in a sample of primary school 
children from the third to the fifth grade, using a cross-sectional design. 
Most correlational and predictive evidence involving these constructs has dealt with preschoolers. In particular, 
studies on children until the age of 5 have shown that: a) the use of MSL during conversation and symbolic play 
with parents and friends is concurrently and longitudinally related to later performance in ToM tasks (Hughes & 
Dunn, 1998); b) false belief understanding is significantly associated with metalinguistic awareness (Doherty & 
Perner, 1998); c) high peer acceptance and popularity tend to be correlated with more advanced levels of ToM 
knowledge (Slaughter, Dennis & Pritchard, 2002); and d) the acquisition of relative and complemential clause 
sentences predicts later performance on false belief tasks (de Villiers & Pyers, 2002; Smith, Apperly & White, 
2003). 
On the other hand, relatively few studies have examined school-age children. In contrast with the pattern 
obtained in preschoolers, researchers found no significant association between ToM ability and the frequency of 
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MSL during non-interactional tasks in children between 6 and 10 years of age (Charman & Shmueli-Goetz, 1998). 
Meins, Fernyhough, Johnson and Lidstone (2006), for instance, reported that the performance of 7- to 9-year-olds in 
the Happe’s (1994) strange stories task was unrelated to the use of MSL in two narrative non-interactional tasks 
(book narration and describing a best friend). However, the frequency of cognitive (but not emotional) terms has 
been shown to predict later metaknowledge about reading in a sample of 9- to 11-year-olds (Lecce, Zocchi, Pagnin, 
Palladino & Taumoepeau, 2011), suggesting that “children’s mental state knowledge is a prerequisite for the 
development of their metacognition” (Lecce et al., 2011, p.1889). Regarding social competence, Caputi, Lecce, 
Pagnin and Banerjee (2012) showed that performance on ToM tasks at age 5 was indirectly related to higher peer 
acceptance and lower peer rejection at age 7, via improvements in prosocial behavior. As concerns narrative skills, 
Charman and Shmueli-Goetz (1998) reported that the ability of 6- to 8-year-old children to realize an ideal story 
structure (i.e., to include the components of formal opening, main theme and formal ending) significantly correlated 
with the occurrence of MSL in orally-elicited story narratives – but not with ToM performance. Finally, Sun and 
Nippold (2012) showed that, in children from 11 to 17 years, the use of abstract nouns and metacognitive verbs was 
significantly associated with command of complex syntax (e.g., the comprehension of the meaning of subordinate 
clauses). 
The present study aimed at confirming and extending the above findings, by addressing the following four 
questions: 
a) Does false-belief understanding correlate with the frequency of MSL in written tasks? b) Does metalinguistic 
knowledge correlate with children’s performance on false belief tasks and their use of MSL? c) Are there concurrent 
relationships between ToM ability, MSL and social skills – aggressiveness and prosocial behaviors? d) Are there 
significant associations between ToM, MSL and narrative competence, as assessed by the total number of narrative 
categories produced in written narrative tasks and the frequency of subordinate propositions? 
2. Method 
2.1 Participants 
One hundred and fifty children from two primary schools in the urban area of Rome (Italy), equally divided 
between the third, fourth and fifth grades, participated in the study. There were 77 boys and 73 girls, with a mean 
age of 8;5 (range: 7;9 – 9;5), 9;7 (range: 8;9 – 10;5) and 10;8 (range: 10;2 – 12;6) years, respectively. Their socio-
economic status was medium and medium-high, as defined on the basis of mothers’ education (e.g., graduate or high 
school) and fathers’ occupations (e.g., clerical worker/official, teacher, businessman, professional). No child had 
known or suspected sensory, intellectual, speech, language or learning deficits, based on teachers’ and parents’ 
reports. 
2.2 Materials 
2.2.1 Theory of Mind 
Two second-order false-belief tasks were used to evaluate ToM knowledge: the look-prediction task (adapted 
from Perner & Wimmer, 1985), which involves the unexpected transfer of a desired object, and the say-prediction 
task (adapted from Sullivan, Zaitchik & Tager-Flusberg, 1994), which requires to predict the protagonists’ thoughts. 
In both tasks, children were asked five questions (two control questions, one first-order false-belief question, one 
second-order false-belief question and one justification question). For each question, children were credited with the 
score “1” if they gave the correct answer, and the score “0” if they gave the wrong response or did not answer 
(Antonietti, Liverta-Sempio, Marchetti & Astington, 2006). Thus, total scores ranged from 0 to 5 in both the look- 
and the say-prediction tasks. For the purpose of analysis, scores from the two tasks were averaged, yielding a unique 
measure of ToM knowledge. 
2.2.2 Metalinguistic Knowledge 
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The “Test of Metalinguistic Abilities” (Pinto, Candilera & Iliceto, 2003) was used to assess metalinguistic 
awareness. It is composed of 96 items, examining six different metalinguistic abilities: Comprehension, Synonymy, 
Acceptability, Ambiguity, Grammatical Function and Phonological Segmentation. Each item is followed by a 
linguistic question (requiring an intuitive knowledge of the rules of language) and a metalinguistic question 
(requiring an explicit metalinguistic processing). For each child, the TAM-2 yielded a total linguistic score (range: 
0-96) and a total metalinguistic score (range: 0-130). 
2.2.3 Social Ability 
An estimate of children’s social skills was obtained by teachers, who completed the questionnaire “Indices of the 
Ability of Social Adjustment in School-Age Children” (Caprara, Pastorelli, Barbaranelli & Vallone, 1992). It is 
composed of three different subscales: Emotional Instability (scores’ range: 10-30), Prosocial Behavior (scores’ 
range: 8-24) and Aggressiveness (scores’ range: 9-27). For each item, the teachers indicated the frequency with 
which the child exhibited a certain behavior (e.g. “helps others” or “kicks and punches his/her classmates”), on a 
three-point Likert scale (1 = never; 2 = sometimes; 3 = often).   
2.2.4 Narrative Competence 
Children were involved in the task “Invent a story” (Camaioni, Longobardi & Bellagamba, 1998): they were told 
to create a fictional story, starting from a neutral keyword, which could be Animate (e.g., astronaut, robot, whale, 
policeman, parrot), Artefact (e.g., glue, scissor, snack, rucksack) or Natural (e.g., water, wind, sun, puddle, 
darkness). Across the three grades, the use of the 42 keywords was counterbalanced across participants, so that an 
equal number of children produced fictional stories starting from the keywords of each category. 
Written texts were coded for several variables. First, the total number of words and propositions contained in the 
stories were tallied and averaged. Propositions were defined as  a verb plus its arguments (Van Dijk & 
Kintsch,1983). To assess the use of complex syntax, the number of subordinated propositions (“The girl saw the 
man that killed the frog”) was divided by the total number of words contained in each story, yielding the frequency 
of subordinate propositions (Reilly, Losh, Bellugi & Wulfeck, 2004). 
Narrative structure was examined using the eight categories proposed by Stein and Glenn (1979): Major Setting, 
Minor Setting, Initiating Event, Internal Response, Planning, Attempt, Direct Consequences and Resolution. From 
this analysis, a variable was obtained indicating the number of different categories  produced in each story (range: 1-
8). 
Lastly, MSL was coded in four categories (Lecce et al., 2010): Emotional (e.g., happy), Volitional (e.g., to 
decide), Cognitive (e.g., to think) and Moral (e.g., bad). The total frequency of MSL was obtained by dividing the 
whole number of terms produced in the four categories by the length of each story. 
 3. Results 
3.1 Preliminary analyses 
Table 1 illustrates descriptive statistics for all measures, along with the results of the univariate between-subjects 
ANOVAs testing for the effects of Age. As can be noted, significant age effects were obtained in all cases. Overall, 
the performance in tasks assessing ToM and metalinguistic knowledge increased across the three grades, as did the 
number of narrative categories included in the stories, and the frequency of subordinate propositions and MSL 
(although the latter result was only marginally significant). Regarding social competence, there were significant 
decreases in emotional instability and aggressiveness, particularly between the third and fourth grades, and a 
concomitant enhancement in the frequency of prosocial behaviors.    
3.2 Correlations 
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Table 2 shows Spearman’s correlations between the measures examined in the present study. In relation to the 
four questions outlined in the Introduction, several interesting findings can be noted: 
1) the relationship between ToM performance and the production of MSL was not significant (r = 0.10, p = 0.21), 
replicating previous findings (Charman & Shmueli-Goetz, 1998; Meins et al., 2006); 2) metalinguistic knowledge 
was significantly associated with ToM performance (r = 0.30, p < 0.001), but not with the frequency of MSL (r = 
0.11, p = 0.16); 3) there were significant negative correlations between the frequency of MSL and the children’s 
scores of emotional instability and aggressiveness (r = −0.22 and −0.23, p < 0.01), whereas social abilities were not 
related to ToM performance; 4) ToM ability and the frequency of MSL positively correlated with the total number 
of narrative categories produced in the stories (r = 0.16 and 0.23, p < 0.05) and the use of subordinate propositions 
(r = 0.16 and 0.29, p < 0.05). Additionally, metalinguistic knowledge was also positively correlated with the number 
of narrative categories and the use of subordinate propositions (r = 0.26 and 0.31, p < 0.01).  
 
 
Table 1. Descriptive Statistics (means and standard deviations) and Age effects. 
 
Measures III Grade IV Grade V Grade Age Effect 
Theory of Mind 3.19 (0.61) 3.51 (0.64) 3.54 (0.57) F(2, 147) = 5.11* 
Metalinguistic Knowledge 30.48 (12.88) 44.90 (13.52) 49.54 (14.34) F(2, 147) = 26.70*** 
Emotional Instability 19.52 (6.39) 16.14 (5.24) 18.10 (6.76) F(2, 147) = 3.78* 
Prosocial Behavior 15.06 (2.61) 16.38 (2.73) 15.60 (2.08) F(2, 147) = 3.53* 
Aggressiveness 15.82 (2.86) 14.50 (2.46) 16.04 (2.56) F(2, 147) = 4.99** 
Narrative Categories (Number)  4.28 (1.40) 5.02 (1.49) 5.08 (1.21) F(2, 147) = 5.27** 
Subordinate Propositions (Frequency) 0.19 (0.15) 0.28 (0.10) 0.31 (0.13) χ2 = 19.34*** 
Mental State Language (Frequency) 0.03 (0.03) 0.04 (0.02) 0.04 (0.02) χ2 = 5.68 † 
                  Note. † 0.05< p< 0.10; * p<0.05; **  p<0.01; *** p<0.001. 
 
Table 2. Spearman’s correlations. 
 
Measures 1 2 3 4 5 6 7 8 
1. Theory of Mind 1.00        
2. Metalinguistic Knowledge 0.30** 1.00       
3. Emotional Instability -0.01 -0.19* 1.00      
4. Prosocial Behavior 0.08 -0.03 0.15 1.00     
5. Aggressiveness 0.01 -0.02 0.72** 0.11 1.00    
6. Narrative Categories  0.16* 0.26** -0.17* -0.06 -0.07 1.00   
7. Subordinate Propositions 0.16* 0.31** -0.29** -0.07 -0.20* 0.22** 1.00  
8. Mental State Language  0.10 0.11 -0.22** 0.09 -0.23** 0.23** 0.29** 1.00 
                  Note. * p<0.05; **  p<0.01. 
3.3 Factor analysis 
To further investigate this correlational pattern, a factor analysis was performed (Principal Factor Analysis, with 
Oblimin rotation; Table 3). Three different factors, accounting for about 42% of the variance, were extracted on the 
basis of the “eigenvalues greater than 1” rule. As reported in Table 3, the first factor (termed “Social 
Maladjustment”) was loaded by Emotional Instability and Aggressiveness; the second factor (termed 
“Metacognition”) was primarily defined by Metalinguistic Knowledge and Theory of Mind, with smaller loadings 
from the number of Narrative Categories and the frequency of Subordinate Propositions. Finally, the last factor 
(termed “Psychological Lexicon”) was heavily loaded by MSL, and less strongly by the frequency of Subordinate 
Propositions. Importantly, there was a negative correlation between the first and the third factor (r = −0.40). 
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Table 3. Factor analysis. 
 
Measures Social  
Maladjustment 
Metacognition Psychological 
Lexicon 
3. Emotional Instability 0.96 -0.23 -0.28 
5. Aggressiveness 0.84 -0.09 -0.29 
4. Prosocial Behavior 0.15 0.01 -0.12 
1. Theory of Mind 0.00 0.73 0.04 
2. Metalinguistic Knowledge -0.11 0.44 0.08 
6. Narrative Categories  -0.16 0.38 0.25 
7. Subordinate Propositions -0.27 0.39 0.37 
8. Mental State Language  -0.28 0.20 0.79 
4. Discussion 
Drawing on previous findings, the present correlational study reached several interesting conclusions. On the first 
research question (Does false-belief understanding correlate with the frequency of MSL in written tasks?), our data 
confirmed the results reported by Meins et al. (2006), indicating that, in school-age children, the performance on 
second-order false belief tasks is not significantly associated with the production of MSL during written tasks. 
While in the latter study the lack of significant correlations could have been caused, at least in part, by the relatively 
small sample size (38 children), this factor is less likely to have influenced the present findings (obtained with 150 
children). Therefore, it seems reasonable to conclude that, in older children attending primary school, the frequency 
of use of MSL in written stories is not directly dependent upon the “cognitive capacity to represent and reason with 
the mental states of others” (Meins et al., 2006, p.193). Regarding our second research question (Does 
metalinguistic knowledge correlate with children’s performance on false belief tasks and their use of MSL?), we 
found a significant relationship between ToM performance and metalinguistic knowledge. Furthermore, these two 
measures loaded on the same dimension in the factor analysis. As discussed above, comparable results have been 
reported in earlier studies focusing on preschoolers (Doherty & Perner, 1998): the fact that a significant correlation 
also arose in the present research provides further support for the notion that the development of these two abilities 
is subtended by the understanding that both language and internal beliefs can mistakenly represent something as 
being different from what it is in reality (Doherty & Perner, 1998). On the other hand, unlike in the study by Lecce 
et al. (2010), we did not find a significant association between MSL and metalinguistic knowledge. A number of 
methodological differences might explain the discrepancy. In particular, Lecce and colleagues (2010) examined 
metaknowledge about reading (i.e., including comprehension of the goals of reading and knowledge of reading 
strategies), whereas our questionnaire required the understanding of the general functions and uses of language. In 
addition, the narrative tasks devised by these authors explicitly stimulated talk about false belief, whereas  we only 
instructed children to write a fictional story. Future studies should better assess the specificity of the relationship 
between metacognition and the spontaneous use of MSL. On the third research question (Are there concurrent 
correlations between ToM ability, MSL and social skills?), our data showed that the use of MSL was negatively 
associated with emotional instability and aggressiveness. Interestingly, no correlation was obtained with ToM 
performance, again confirming the discrepancy between having a ToM and using it in real-life situations; 
furthermore, ToM was unrelated to prosocial behavior, suggesting that the relationship between these two variables 
is longitudinal in nature (Caputi et al., 2012). Previous research has abundantly focused on the cognitive correlates 
of aggressive behaviors in kindergartners and school-age children, but the conclusions are far from being 
conclusive. While some studies have found negative correlations between aggressiveness and ToM skills (Capage & 
Watson, 2001), other researchers reported no significant associations (Hughes, White, Sharpen & Dunn, 2000). In 
this context, our findings suggest that the active use of internal-state terms in narrative tasks may be related to 
children’s emotional well-being, independently from the contributions of ToM and prosocial behavior. 
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Lastly, concerning the fourth question (Are there significant associations between ToM, MSL and narrative 
competence?), our results confirmed and extended previous evidence indicating that individual differences in the 
ability to represent mental states and the tendency to spontaneously use such skills play a crucial role in the 
production of complex and coherent narratives (Charman & Shmueli-Goetz, 1998; Sun & Nippold, 2012). As stated 
by Olson (1991, p.260), the underlying reason may be that “writing is by its very nature a metalinguistic activity”, in 
which the syntactic and semantic aspects of language become an object of thought. In agreement, Charman and 
Shmueli-Goetz (1998) argued that “story structure devices might reflect a meta-linguistic skill related to a 
mentalistic stance that takes account of the listener’s perspective” (Charman & Shmueli-Goetz, 1998, p.263). Put in 
this perspective, the correlation between ToM performance, MSL and the frequency of subordinate propositions 
might be understood as reflecting the acquisition of the general ability to handle misrepresentation (i.e., the 
representation of false propositions; de Villiers & Pyers, 2002; see also Smith, Apperly & White, 2003). However, it 
should be noted that in the factor analysis the use of subordinated propositions simultaneously loaded on two 
different dimensions (Metacognition and Internal State Language), suggesting that the acquisition of complex syntax 
depends on several related skills: longitudinal studies are needed to better clarify the predictive role of ToM and 
MSL for the development of narrative competence in school-age children.  
References 
Antonietti, A., Liverta Sempio, O., Marchetti, A., & Astington, J. W. (2006). Mental language and understanding of epistemic and emotional 
mental states: contextual aspects. In A. Antonietti, O. Liverta Sempio & A. Marchetti. (Eds.), Theory of mind and language in developmental 
contexts (pp. 1-30). New York: Springer. 
Camaioni, L., Longobardi, E., & Bellagamba, F. (1998). Evoluzione dei termini di stati mentali nelle storie di fantasia scritte da bambini in 
età scolare. Età Evolutiva, 60, 20-29. 
Caprara, G. V., Pastorelli, C., Barbaranelli, C., & Vallone, R. (1992). Indicatori della capacità di adattamento sociale in età evolutiva. 
Giunti OS: Firenze. 
Caputi, M., Lecce, S., Pagnin, A., & Banerjee, R. (2012). Longitudinal effects of theory of mind on later peer relations: The role of prosocial 
behavior. Developmental Psychology, 48, 257-270. 
Charman, T., & Shmueli-Goetz, Y. (1998). The relationship between theory of mind, language, and narrative discourses: an experimental 
study. Current Psychology of Cognition, 17, 245-271. 
de Villiers, J., & Pyers, J. (2002). Complements to cognition: a longitudinal study of the relationship between complex syntax and false-
belief understanding. Cognitive Development, 17, 1037-1060. 
Doherty, M. J., & Perner, J. (1998). Metalinguistic awareness and theory of mind: Just two words for the same thing? Cognitive 
Development, 13, 279-305. 
Hughes, C., & Dunn, J. (1998). Understanding Mind and Emotions: Longitudinal Associations with Mental-State Talk Between Young 
Friends. Developmental Psychology, 34, 1026-1037. 
Lecce, S., Zocchi, S.,  Pagnin, A.,  Palladino, P.,  & Taumoepeau, M (2010).  Reading minds: The relation between children’s mental state 
knowledge and their metaknowledge about reading.  Child Development. 81, 1876-1893. 
Meins, E., Fernyhough, C., Johnson, F. & Lidstone, J. (2006). Mind-mindedness in children: Individual differences in internal-state talk in 
middle childhood. British Journal of Developmental Psychology 24, 181-196. 
Olson, D.R. (1991). Literacy as metalinguistic activity. In D.R. Olson, & N. Torrance (Eds.), Literacy and orality (pp.251-270). New York: 
Cambridge University Press. 
Perner, J., & Wimmer, H. (1985): John Thinks That Mary Thinks That - Attribution of 2nd-Order Beliefs by 5-Year-Old to 10-Year-Old 
Children. Journal of Experimental Child Psychology, 39, 437-471. 
Pinto, M. A., Candilera, G., & Iliceto, P. (2003). Tam-2. Test di abilità metalinguistiche n.2 (9-14 anni). La valutazione dello sviluppo 
metalinguistico tra scuola elementare e scuola media. Manuale di istruzioni. Roma: Scione Editore. 
Reilly, J., Losh, M., Bellugi, U. & Wulfeck, B.  (2004).  Frog, Where are you?  Narratives in children with specific language impairment, 
early focal brain injury and Williams Syndrome. Brain and Language, 88, 229-247. 
Slaughter, V., Dennis, M. J. and Pritchard, M. (2002), Theory of mind and peer acceptance in preschool children. British Journal of 
Developmental Psychology, 20, 545-564. 
Smith, M., Apperly, I. A. & White, V. (2003). False belief reasoning and the acquisition of relative clause sentences. Child Development, 74, 
1709-1719. 
Stein, N. L., & Glenn, C. G. (1979). An analysis of story comprehension in elementary school children. In R. O. Freedle (Ed.), New 
directions in discourse processing (Vol. 2, pp. 53-120). Hillsdale: Lawrence Erlbaum. 
Sullivan, K., Zaitchik, D., & Tager-Flusberg, H. (1994): Preschoolers Can Attribute 2nd-Order Beliefs. Developmental Psychology, 30, 395-
402. 
371 Emiddia Longobardi et al. /  Procedia - Social and Behavioral Sciences  114 ( 2014 )  365 – 371 
Sun, L., & Nippold, M. A. (2012). Narrative writing in children and adolescents: Examining the literate lexicon.  Language, Speech, and 
Hearing Services in Schools, 43, 2-13. 
Van Dijk, T. A., & Kintsch, W. (1983). Strategies of discourse comprehension. New York: Academic Press. 
  
 
 
